A new bufadienolide named dyscinobufotalin (1), along with twenty known bufadienolides (2-21) were isolated from the venom of Bufo bufo gargarizans. Their structures were elucidated by spectroscopic analysis. The absolute configuration of the new natural product 2 was determined by X-ray single crystal diffraction and the complete NMR data for 3 was delivered for the first time. Both compounds 4 and 8 showed comparable α-glucosidase inhibitory activity (IC 50 values of 0.25 and 0.26 μM, respectively) to the positive control acarbose (IC 50 value of 0.42 μM), and 5 displayed potent inhibitory activity on acetylcholinesterase with an IC 50 value of 0.12 μM. Moreover, 5, 8 and 13 presented moderate toxicity against brine shrimp.
Bufadienolides are C24 steroids with a 2H-pyran-2-one moiety at C-17; many of them have been found in glandular secretions of toad skin. These compounds usually show prominent cardiotonic and anti-tumor activities [1] [2] [3] . Further pharmacological research has revealed potent and extensive cytotoxicities on several cancer cell lines [4] [5] [6] [7] [8] . The glandular venom of Bufo bufo gargarizans Cantor was widely used as the traditional Chinese medicine in the treatment of superficial infection, furunculosis, crewels, odontalgia, and heart disease [9, 10] .
In our research for biologically active compounds from traditional Chinese medicines, 21 bufadienolides, including a new compound, were isolated from the venom of Bufo bufo gargarizans. Using spectroscopic methods and comparing NMR data with those in the literature, their structures were elucidated as dyscinobufotalin (1), 7β-hydroxy bufalin (2) [5] , resibufagin (3) [11] , resibufagenin (4) [12] , bufalin (5) [5, 13] , cinobufotalin (6) [14, 15] , bufotalin (7) [15, 16] , telocinobufagin (8) [12, 13] , desacetyl cinobufagin (9) [14] , marinobufagin (10) [12, 14] , arenobufagin (11) [15] , cinobufagin (12) [14] , gamabufotalin (13) [15] , telocinobufagin-3-suberoyl arginine ester (14) [17], 19-oxo desacetyl cinobufotalin (15) [18] , 19-hydroxyl bufalin (16) [19] , hellebrigenin (17) [13, 18] , desacetyl cinobufotalin (18) [14] , 19-oxo cinobufotalin (19) [18] , 5β-hydroxy bufotalin (20) [16] and 1β-hydroxy bufalin (21) [20] . Reported herein are the isolation, structure elucidation, α-glucosidase and acetylcholinesterase inhibitory activities, and brine shrimp lethality of these isolates.
Dyscinobufotalin (1) Figure  2 ). So, 1 was elucidated to be the 16-propionate of desacetyl cinobufotalin and named as dyscinobufotalin ( Figure 1 ). + , calcd 403.2479). Compound 2 shared almost the same NMR spectral data with those of 7β-hydroxyl-bufalin [5] , which was isolated as a new artificial derivative of bufalin by microbial transformation. Moreover, the absolute configuration of 2 was determined by X-ray single crystal diffraction; a suitable low Flack parameter -0.06(8) effectively suggested 2 as 3S, 5S, 7S, 8S, 9S, 10S, 13R, 14S and 17R ( Figure 3 ). Thus, 2 was confirmed to be 7β-hydroxy bufalin as a new natural product ( Figure 1 ). 
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Figure 2:
The key HMBC and NOESY correlations of compounds 1 and 3. Resibufagin (3) (Figure 2) . Resibufagin was first isolated in 1968 [21] , but no NMR data was reported. In 1971, as the third bufadienolide, it was identified by only 1 H NMR data in τ [11] . So, here we deliver the complete assignment of all 1D-and 2D-NMR data for 3 (Figure 1 ).
In in vitro bioassays, all the compounds were tested for enzyme inhibitory activities and toxicity against brine shrimp. Among them, 4 and 8 displayed comparable α-glucosidase inhibitory activity (IC 50 values 0.25 and 0.26 μM, respectively) as the positive control acarbose (IC 50 value 0.42 μM), the effective, cheap and popular anti-diabetic drug. Compound 5 gave an IC 50 value of 0.12 μM in the bioassay of acetylcholinesterase inhibitory activity (the positive control huperzine A, gave an IC 50 value of 4.96×10 -5 μM); thus it was much weaker than the positive control, but stronger than galanthamine, the current clinically used inhibitor (IC 50 value of 0.9 μM) [22] . In addition, 5, 8 and 13 showed moderate toxicity against brine shrimp at a concentration of 10 μg/mL with lethality of 36.0%, 11.8% and 19.2%, respectively.
Experimental
General:
1 H, 13 C, and 2D-NMR data were measured on an Agilent DD2 400-MR NMR spectrometer, and the chemical shifts were referenced to the residual solvent. HR-ESI-MS was obtained on an AB Sciex Triple TOF® 4600 system. The enzyme inhibition tests were recorded on a Bio TekPowerwave XS2 automated microplate. Silica gel (300-400 mesh) used for column chromatography and precoated silica gel GF254 plates used for TLC were from Qingdao Haiyang Chemical Company Ltd., Qingdao, China. Preparative HPLC was performed on an Agilent 1260 Infinity LC (detecting wavelength: 215 nm) on a Reprospher (Maisch) (250 mm × 20 mm, i.d.) preparative column packed with ReproSil 100 C18 (5 μm). All solvents and reagents used were of analytical grade.
Bioactive assays: α-Glucosidase inhibitory activity was assayed by the method reported previously [23] . The acetylcholinesterase inhibitory activity was determined according to Ellman's photometric method [24] , and the brine shrimp bioassay was according to a literature method [25] .
Extraction and isolation:
A thin-plate of Ch'an Su (2.0 kg) was ground and then extracted with 95% methanol 3 times under reflux conditions. The extract was concentrated in a rotary evaporator at 45℃ under reduced pressure to provide 980.0 g of residue. This was suspended in water (10.0 L) and partitioned 3 times with an equal volume of light petroleum, chloroform and n-butyl alcohol, respectively. Part of the chloroform extract (100.0 g) was subjected to column chromatography on silica gel with CHCl 3 /CH 3 COCH 3 (12:1-1:1, v/v) to give 11 fractions (Fr1.-Fr11.). Fr. 4 (10.5 g) was purified by preparative HPLC eluted with acetonitrile/water (55:45, v/v) to give bufalin (5, 200.7 mg, t R 7.0 min), cinobufagin (12, 1.51 g, t R 9.5 min) and resibufogenin (4, 1.23 g, t R 10.3 min). Fr. 5 (6.7 g) was purified by preparative HPLC eluted with acetonitrile/water (40:60 to 60:40, v/v), then recrystallized with methanol/chloroform to yield 7β-hydroxyl bufalin (2, 15.0 mg, t R 6.8 min), cinobufotalin (6, 85.3 mg, t R 7.8 min) and bufotalin (7, 139.4 mg, t R 9.3 min). Fr. 7 (3.2 g) was subjected to preparative HPLC eluted with a gradient of acetonitrile/water (40:60 to 50:50, v/v), then recrystallized from methanol/chloroform to afford telocinobufagin (8, 47.5 mg, t R 6.5 min) and desacetyl cinobufagin (9, Supplementary data: The NMR spectra of 1 and detailed crystallographic data of 2 are given.
